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The Development of Sterilized Bread with Filling which can be Stored
at Room Temperature

Yumiko Inada and Hidehito Takahashi

The following people, such as children who are picky eaters, young people who skip breakfast, and elderly people who have

difficulty about shopping or cooking, are increasing. Meanwhile, most people prefer bread to rice for breakfast in the world. The

consumption of bread for breakfast is increasing even in Japan, so the aim of this study is to develop commercially biological clean

bread which have good nutritional balance, convenience, and long shelf-life at room temperature. The filling of that bread consists of

vegetables, meats and carbohydrate, and have good nutritional value. The chosen filler ingredient has brown discoloration-resistant

even when sterilized. The water content of the raw filler was set at 30 ~ 75 weight % to make sure that the water content of the crust

have become 30 ~ 40 % after baking. The protein content of flour is from 9.5 to 12 % to control the crust’s hardness change during

storage. The dough has no additives. The thickness of crust was reduced, so it provides the equalization of absorption of drip.

Key words: bread, retort, filling, nutritional food, emergency food
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A : Rate of men not eating breakfast B : Rate of women not eating breakfast

Constructed from data of the national health and nutrition examination survey

1 WK
Fig. 1 Rate of not eating brakefast

F1 BRETHELLHEES
Table 1 Three problems that occur in bread by sterilization

problems specific state approach to problems

drip occurs weakening of bread = adjusting composition of dough
= adjustment of water content
between crust and filling

brown brown discoloration = adjusting composition of dough
discoloration of crust and = making selection of ingredient
ingredient

getting stale short - adjusting composition of dough
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measure

I
kneading

sponge’ s fermentation time (25°C, 40min.)

measure for dough #

mixing with sponge and dough

I
kneading

.

[ ]

first fermentation time (25°C, 70min.)

bench time (10min.)

forming (filling ingredients)

second fermentation (25°C, 20min)

baking (250°C, 4min. and 210°C, 4min.)

I
freshly—baked bread

filling, nitrogen substitution and sealing

sterilization (121.1°C) and cooling

completion
a_—y- |

M

X2 BADL MV Sy oRERD:
Fig. 2 The manufacturing process of sterilized bread with filling
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Fig. 3 The hardness measurement
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before sterilization

control + sugar + egg + butter +sugar, egg, butter

'

after sterilization

color color
discolor discolor
-ation -ation

4 79X bOMFREI AT RIS O 7%
Fig. 4 The effect of the addition of auxiliary material on crust’s color alteration
The bread as control was made of flour, yeast, salt and water. The others were added additives.

All of them were baked at 250 C for 4minutes and 210 C for 4minutes. Pouched breads were sterilized at
1211 C to F,=6

x2 BWRIRICBI 280 021
Table 2 Change of bread property before or after sterilization

before sterilization after sterilization volume
. . . . change
weight volume® density weight volume® density )
sample ratio
(b/a) -100
(g) (mL) (g/mL) (g) (mL) (g/mL) ®
control 33.6 100.0 0.33 33.6 82.5 0.41 82.5
+sugar 34.5 102.5 0.34 34.5 73.8 0.47 72.0
+egg 31.8 97.5 0.33 31.8 71.5 0.41 79.5
+
32.0 97.5 0.33 32.0 66. 5 0.48 68.2
butter
+sugar,
34.6 87.5 0. 40 34.6 62.5 0.55 1.4
egg,

butter
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control  + sugar
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+ egg

+ butter + sugar, egg, butter
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change

-ation

whitening

discolor came out hard

little color

color discolor
discolor -ation

-ation
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Fig. 5 The effect of the addition of auxiliary material on crumb’s color alteration

The bread as control was made of flour, yeast, salt and water. The others were added additives.

All of them were baked at 250 C for 4minutes and 210 C for 4minutes. Pouched breads were sterilized at

121.1 C to F,=6
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Table 3 The effect of the addition of auxiliary material on crumb’s color alteration

measure + sugar,
-ment time control + sugar + egg + butter egg
item butter
freshly-baked
70.0 65.4 68.9 b8.7 71.3
bread
L* value
after
66. 2 53.7 72.3 66. 4 60.5

sterilization
freshly-baked

-1.8 -1.7 -1.6 -1.6 2.1
bread
a* value
after
. -0.8 6.7 -1.0 0.9 6.1
sterilization
freshly-baked
13.4 13.5 14.4 13.9 16.3
b* value bread
after
. 17.6 27.2 22.0 24.3 30.5
sterilization
AFE*ab 5.8 19.9 8.3 13.2 18.3

K4 7520 S\ RITTRVEERINO R
Table 4 The effect of the addition of auxiliary material on crumb’s hardness

hardness (N)
+sugar
item control +sugar +egg +butter egg,
butter
freshly-baked
0.6 1.0 0.6 0.4 0.6
bread
Bread of after
6.9 18.7 15.7 16.9 5.8

sterilization

8.0 9.5 1.0 12.0 13.8 (%)

The protein content of flour

6 /CDORRICKITTNERTOY 287 HEHRORE
Fig. 6 The effect of the protein content of flour on bread’s shape
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Fig. 7 The relation of the protein content of flour and the crust hardness
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Fig. 8 The relation between crust’s maximum load and water content of filling
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Preparation of — steam — after steam

ingredients*

-

cross—section of after sterilization
freshly-baked bread

The crust modified uniformly-thick to equalize amount of water absorption.

The water content of the filling is 75 %.

*minced meat, Chinese cabbage, shiitake mushroom, beansprout, ginger, seasoning

9 RENT VAORNIL MV Y OB
Fig. 9 The development of commercially biological clean bread with balanced nutritional filling.
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72E912, BMAS Ry 720k LE 3N & gk 5

4 80
23 | S
©
3 5

t
= 2 -
2 s
> } -
@ et
1t 120 8
0 - - _ 0
freshly after 4 2 3 4 24

-baked sterili
bread -zation

time (week)

C—maximum load
——water content (crust)
—e—water content (ingredients)

K10 75 AMDMWE, 75 A& BMOKGEHBOREEAL
Fig. 10 The change of the crust’s hardness, water content and the ingredient’s water content during storage time.

This crust means the hard outer surface of the sterilized bread with balanced nutritional filling.
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Table 5 The nutrient adequacy per serving of the sterilized bread.

6~7 year—old 18 ~ 29 year-old 50~69 year-old
girls women women
. physical activity physical activity physical activity
i tem value
level I level O level O
nutrient adequacy nutrient adequacy nutrient adequacy
per serving (%) per serving (%) per serving (%)
energy 125 keal 26 19 19
protein 6. 4¢g 64 38 38
fat 3.3g 21~31 15~23 10~18
Carbo- 16. 9¢g
20~28 15~21 15~21
hydrate
sodium 119mg 15 12 12
iron 0.5 mg 22 14" or 23.7 13" or 21.9
vitamin B; 0. 16mg 60 44 44
vitamin C  11mg 61 34 34
total dose 1.5g
of dietary - 27 27
fiber

*during menses
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Table 6 The result of eating quality evaluation: commercially
biological clean bread with balanced nutritional filling.

question item result number
. good 5
figure
low 7
good 10
color
low 2
ood 8
taste &
low 4
ood 1
taste* &
low 1

*|f-case emergency
n=12

(1) pumpkin bread
boiled pumpkin 45¢g
dough 40g
sterilization 121.1°C, 57.3min., F,=6

|«

pumpkin & dough after sterilization

(2)pan—fried noodles bread
pan-fried noodles 35¢g
dough 40g
sterilization 121.1°C, 52.7min., Fy=6

four weeks later at room temp. four weeks later at room temp

(3)red bean paste bread

red bean paste 35g
dough 30g
add water 4.5g

sterilization 121.1°C, 31.4min., F;=6.5

freshly-baked bread

cross section cross section
freshly-baked bread two weeks later at room temp

11 L bV boX OIS B
Fig. 11 Application of sterilized-bread
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